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1. FOREWORD 

This Environmental Resources Document supersedes and updates  t h e  o r i g i n a l  
Wallops F l i g h t  Center (WFC) Environmental Impact Statement of February 1972.  
The document w a s  prepared in conformity with t h e  Nat ional  Environmental 
Pol icy  A c t  and NHB 8800.11 Implementing t h e  Nat ional  Environmental Pol icy  
A c t .  It conso l ida t e s  and br ings  up t o  d a t e  t h e  eva lua t ions  of environ- 
mental e f f e c t s  a s soc ia t ed  with cu r ren t  and f u t u r e  a c t i v i t i e s  a t  t h e  Center.  
A s  a f u l l y  rev ised  i n s t i t u t i o n a l  and programmatic statement f o r  WFC, t h e  
Environmental Resources Document inc ludes  cons ide ra t ion  of t h e  site, 
s p e c i f i c  environmental e f f e c t s  of a l l  development, and ope ra t ions  a c t i v i t i e s  
a t  WFC. 
a c t i v i t i e s  a t  WFC have no s i g n i f i c a n t  o r  harmful impact on t h e  environment. 

The Resources Oocument shows t h a t  a l l  cu r ren t  and a n t i c i p a t e d  
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2. WALLOPS FLIGHT CENTER (WFC) 

a. Description 

WFC is located i n  Accomack County, V i r g i n i a ,  on t h e  At l an t i c  Coast 
of t h e  Delmarva Peninsula, approximately 40 m i l e s  southeast  of 
Sal isbury,  Maryland, and 70 miles no r th  of t h e  Chesapeake Bay Bridge 
Tunnel (Figure 1). 

WFC is t h e  only f l i g h t  test f a c i l i t y  wholly owned and operated by t h e  
National Aeronautics and Space Administration (NASA) . 
The Center is a complex of t h r e e  sepa ra t e  land areas - t h e  Main Base, 
Wallops Island, and Wallops 'Mainland (Figure 2 ) .  The Center area is 
6,612 acres of which 3,950 are woodland and brush; 1,140 are t i d a l  
marshland; 37.09 leased f o r  farming; and t h e  remainder is occupied 
by Center f a c i l i t i e s .  

The Main Base, containing 2,230 acres, is bordered on t h e  east by four  
miles of marshland which separates  i t  from Chincoteague Is land.  The 
Main Base contains  the  WFC headquarters, some t racking f a c i l i t i e s ,  
a range con t ro l  cen te r ,  rocket and f u e l  s to rage  depots, rocket  
veh ic l e  inspect ion f a c i l i t i e s ,  several support shops, off  ice bui ldings,  
and t h e  only NASA owned a i r f i e l d .  

Wallops Is land and Wallops Mainland j o i n t l y  comprise a land area of 
4,331 acres and are located approximately seven miles southeast  of t h e  
Main Base. Wallops Is land,  a b a r r i e r  is land,  is connected t o  Wallops 
Mainland by a causeway and bridge over two miles of salt marsh and C a t  
Creek, an inland waterway. 

Wallops Is land is approximately f i v e  m i l e s  long and a half  m i l e  wide 
a t  its widest point. It contains  launch sites, blockhouses, rocket 
s to rage  buildings,  assembly shops, dynamic balancing f a c i l i t i e s  , 
t racking facil i t ies,  and other  r e l a t e d  support f a c i l i t i e s .  

About half of the Island is salt marsh, a f i f t h  sand and beach, a 
f i f t h  developed, and t h e  remainder is covered with shrubs and trees. 

Wallops Mainland, a s t r i p  of land of approximately 100 acres, is 
located two m i l e s  w e s t  of t h e  Is land.  
range radar ,  communications, and o p t i c a l  t racking i n s t a l l a t i o n s .  

It provides a s i te  f o r  long- 

b. Mission 

The mission of WFC is to :  

1. Plan and conduct launches of s c i e n t i f i c  s a t e l l i t e s ,  sounding 
rockets ,  test veh ic l e s ,  and o the r  payloads as requested by o the r  
NASA elements and the  world s c i e n t i f i c  community. 

2. Provide personnel and f a c i l i t i e s  for conducting r e sea rch  tests of 
va r ious  a i r c r a f t  and he l i cop te r s  in t h e  terminal area operat ing 
environment. 
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Figure 1 
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Figure 2 
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3. 

4 .  

5. 

6. 

7 .  

Develop, opera te ,  and maintain support ing instrumentat ion,  t racking  
and da ta  a c q u i s i t i o n  f a c i l i t i e s  f o r  u s e  i n  t h e  conducting of tests. 

Plan,  develop, opera te ,  maintain necessary launch techniques and 
opera t ions ,  c o l l e c t  f l i g h t  test da ta ,  and o the r  phases of launch 
support .  

Perform t r ack ing  and d a t a  a c q u i s i t i o n  support  f o r  spacecraf t  and 
payloads launched a t  o the r  tes t  f a c i l i t i e s .  

Provide p ro jec t  management f o r  aerospace programs as  requested by 
NASA Headquarters. 

Provide admin i s t r a t ive  and management support  f o r  ass igned programs 
as  delegated by NASA Headquarters. 

c. Future  Missions 

WFC w i l l  cont inue  t o  launch 250-300 rocke t s  a year and w i l l  cont inue  
conducting r e sea rch  experiments on t h e  a i r f i e l d  covering such areas 
as a v i a t i o n  t e s t i n g ,  atmospheric sampling, oceanography s t u d i e s ,  and 
a i r c r a f t  n o i s e  measurement s tud ies .  

The U. S. Naval Surface Weapons Center is  proposing t o  set up an AEGIS 
Combat System Center on Wallops I s l and .  

On-going a c t i o n  c o n s i s t s  of i n s t a l l i n g  po r t ions  of the MK 86 Gun F i r e  
Control System (a component of t h e  Nuclear Powered Guided Missile 
Cruiser  CGN 38 Combat System) i n  Building 2-41. 

Operations are expected t o  begin i n  1981 using r ada r  a g a i n s t  numerous 
t a r g e t s  t o  e s t a b l i s h  a da ta  base; then s p e c i f i c  t a r g e t s  w i l l  be 
scheduled t o  s tudy t h e  system's behavior. 

The U. S. Naval Surface Weapons Center has w r i t t e n  an Environmental 
Assessment pe r t a in ing  t o  their planned operat ions.  T h i s  is l i s t e d  i n  
t h e  bibl iography . 

d. Phys ica l  S t ruc tu res  

The b a s i s  f o r  WFC's present  success  and f u t u r e  p o t e n t i a l  is  based on 
i ts  f l e x i b i l i t y  and i ts  a b i l i t y  t o  accommodate a wide range of 
r e sea rche r s  and programs. The goa l ,  as descr ibed i n  i ts  Master Plan,  
is t o  keep t h e  present  p l a n t  a t  t h e  proper l e v e l  of ope ra t iona l  e f fec-  
t i v e n e s s  through continued maintenance of u t i l i t i e s  and f a c i l i t i e s  
and t h e  renovat ion of needed bui ld ings .  This w i l l  provide a p l an t  
gene ra l ly  capable  of support ing varying types  of programs. 

In the pas t ,  it has been the po l i cy  t o  u s e  a l l  a v a i l a b l e  e x i s t i n g  
s t r u c t u r e s  t o  t h e i r  g r e a t e s t  advantage because of immediate needs 
and economic cons idera t ions .  
groupings have been gene ra l ly  w e l l  organized. 

S i t e  arrangements and f u n c t i o n a l  
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A t  t h e  Main Base t h e r e  is an  admin i s t r a t ive  c o r e  wi th  a i r c r a f t  
opera t ions  d i r e c t l y  t o  t h e  n o r t h  and space opera t ions  t o  t h e  south.  
S torage  areas are w e l l  grouped and can be  expanded; expandable 
service f a c i l i t i e s  inc lude  t h e  va r ious  shops and u t i l i t y  systems. 

The Mainland and Is land  have concentrated on opera t ions  dea l ing  w i t h  
launches and launch support  opera t ions ,  thereby r equ i r ing  only 
essent ia l  s torage ,  service, and admin i s t r a t ive  f a c i l i t i e s .  Some 
of t h e  major s t r u c t u r e s  among t h e  many bui ld ings ,  shops, and s to rage  
f a c i l i t i e s  a t  t h e  WFC are: 

A-1 A i r c r a f t  Control Tower. 
B-129 Damage Control. 
D-1 A i r c r a f t  hangar s to rage  and o f f i c e  space. 
D-4 Water pumping s t a t i o n .  
D-8 Central hea t ing  p l an t .  
D-10 Auditorium and post  o f f i c e .  
D-12 through D-12J; D-97 through D-100 - Sewage t reatment  p l an t  

9-47 
D-95 
E-2 
E-104 
E-105 
E-106 
E-107 
E-108 
F-1 
F-2 
F-6 
F-7 
F-10 
F-2 0 
F-21 
F-160 

- 

f a c i l i t i e s  . 
Water s to rage  tank. 
Water Plant .  
Ca fe t e r i a  and photo labora tory .  
Employee Development Center. 
Technical l i b r a r y  and of f  ice  bui ld ing .  
Off ice  bui lding.  
Procurement and f i s c a l  o f f  ice bui ld ing .  
Range eng ineer ing bui ld  i n g  . 
Adminis t ra t ive of f  ice bui lding.  
Management services and reproduct ion bui ld ing .  
WFC headquarters  bu i ld ing .  
Shipping and rece iv ing  bui ld ing .  
Technical service area. 
Automotive r e p a i r ;  u t i l i t i e s  maintenance shop. 
Carpentry and e lectr ical  shop. 
Ca l ib ra t ion  and chemistry l abs ;  dispensary.  

M-2 through M-14 - Underground magazines. 
M-15 through M-16 - Rocket inspec t ion ;  s to rage  s h e l t e r s .  
M-20 Rocket s to rage  bui lding.  
N-159 Range con t ro l ;  eva lua t ion  f a c i l i t i e s  bui lding.  
N-161 S p e c i a l  p r o j e c t s  bu i ld ing .  
N-162 Communications and rece iv ing .  
NOAA - 
U-25 RARF rada r  bu i ld ing .  
U-30 NASA long-range r ada r .  
U-55 Transmitter bu i ld ing  . 
U-70 AN/FPQ 6 c-band r ada r .  
V-50 D y n a m i c  balancing f a c i l i t y .  

W-20 Blockhouse 1 3 .  
X-15 Dehumidified s torage .  
X-35 Damage con t ro l ;  service shops. 
X-55 General service bui ld ing .  
X-85 Meteorological f a c i l i t y .  

Command and Data Acquis i t ion  S ta t ion .  

W - 1 5 ,  W-40, W-55, W-65 - Assembly shops. 

6 



Y-15 Hodel assembly shop bl. 
Y-30 Blockhouse .#2. 
Y-55 FPS-16 c-band radar .  
Y-60 Is land  radar  con t ro l  bu i ld ing .  

Another p ro jec t  a c t i o n  is t h e  cons t ruc t ion  of a new WFC v i s i t o r  
cen te r  bui lding.  A $242,000 cont rac t  has  been awarded f o r  cons t ruc t ion  
of t h e  bui lding on Route 175, adjacent  t o  t h e  WFC a i r p o r t .  The 
70 f t .  x 92 f t .  one s t o r y  bui lding w i l l  provide an educat ional  f a c i l i t y  
f o r  school ch i ld ren  and many v i s i t o r s .  The s t r u c t u r e ,  expected t o  
be ready by spr ing 1981, w i l l  conta in  a t h e a t e r  f o r  movies and 
l e c t u r e s  and a l s o  space f o r  exhib i t s .  

Also, a 1.1 mi l l ion  d o l l a r  F a c i l i t y  Operations Shop bui lding is under 
cons t ruc t ion  a t  WFC. 

e. His tory  

The recorded h i s t o r y  of Accomack County d a t e s  from t h e  e a r l y  1600's. 
On June 2 ,  1608, Capt. John Smith and 17  men set out  from 
Jamestown, Virginia ,  t o  explore  t h e  Chesapeake Bay and many of t h e  
i s l ands  of t h e  lower Eastern Shore. 

I n  1672 a pa ten t  was issued t o  John Wallop f o r  1,450 acres, being "a l l  
Keekotank Is land  alias Accocomson Is land."  
"my Island formerly ca l l ed  Keekotank Is land" t o  two of h i s  ch i ldren .  
From t h a t  time on t h e  property was known as Wallops Is land.  

I n  1693 John Wallop devised 

The property was owned by t h e  family and h e i r s  u n t i l  it became t h e  
,property of t h e  Wallops I s land  Association, which in 1889 paid $8,000 
f o r  con t ro l l i ng  interest and spent another  $7,000 f o r  a clubhouse. I n  
1933 t h e  Wallops I s land  Club, a gun and f i s h i n g  c lub ,  was incorporated 
and took t i t l e  i n  its own n a m e .  

The United States Government, through t h e  National Advisory Committee 
f o r  Aeronautics (NACA), t h e  predecessor agency of NASA, took over t h e  
I s l and  in 1945. The U. S. Distr ic t  Court set the cost at $93,258.71. 
Much of t h e  Wallops Main Base property a l s o  came down through t h e  
Wallop family wi th  pa t en t s  in  1664 of nea r ly  3,000 acres. It was 
taken over in  World War I1 f o r  a Naval A i r  S ta t ion .  The Main Base 
f a c i l i t i e s ,  formerly hown as t h e  Chincoteague Naval A i r  S t a t ion ,  
were constructed between 1941 and 1958. In 1959 t h e  Navy closed t h e  
s t a t i o n ,  and NASA acquired a l l  of t h e  Main Base, and in t h e  same year ,  
acquired t h e  Mainland s i t e  property.  
s t r u c t e d  on Wallops I s land  by NACA as an  a u x i l i a r y  base of t h e  NASA 
Langley F ie ld ,  Vi rg in ia .  

I n  1945 a launch f a c i l i t y  was con- 

3 .  AIR RESOURCES 

a. C l i m a t e  

The climate a t  WFC is humid temperate with no d i s t i n c t  d ry  season. 
The relat ive humidity averages 76 percent. Spring is t h e  season of lowest 
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i 0 
humidity, with an average of 71 percent  i n  March. 
f a l l  are  t h e  most humid with an average of 78 t o  79 percent from 
August through October. 
83 percent in t h e  ea r ly  morning t o  66 percent in t h e  af ternoon.  
Surface winds are  predominantly wester ly  o r  northwester ly  in w i n t e r  
and souther ly  o r  southeas te r ly  in t h e  summer. The average wind 
v e l o c i t y  is 9 t o  10 m i l e s  p e r  hour in summer and 11 t o  13 i n  t h e  w i n t e r .  
A sea breeze with t h e  wind s h i f t i n g  t o  sou theas t e r ly  occurs 
f requent ly  in t h e  l a te  morning hours in  spr ing  and ea r ly  summer. 
It occurs  occas iona l ly  in  f a l l  and may occur on warmer days i n  e a r l y  
afternoon. 
of t h e  observat ions in mid-summer and 2 percent  i n  t h e  spr ing.  
V i s i b i l i t y  of 1 m i l e  o r  less occurs 4 percent  of t h e  time and 6 miles 
o r  less 26 percent  of t h e  time. Haze causes about one half  of t h e  
obs t ruc t ions  t o  v i s i o n  of less than 7 miles and fog o r  p r e c i p i t a t i o n  
t h e  rest. 

Late summer and 

The d a i l y  averages vary  from a maximum of 

C a l m  winds occur mostly a t  n ight  and average 5 percent 

January 

February 

March 

Apt il 

&Y 

June 

J u l y  

August 

S ep t ember 

October 

November 

December 

TEMPERATURE 

Daily Averages 1941-1970 
44 29 

45 30 

52 36 

62 46 

7 1  55 

79 64 

83 69 

82 68 

78 62 

68 52 

57 41 

47 31 

Record Temperatures 1951-1980 
74 - 4  

77 - 4  

82 16 

89 24 

96 33 

97 40 

100 51 

101 50 

93 40 

89 22 

84 18 

76 4 
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PRECIPITATION* 

January 

February 

March 

A p r i l  

June 

July 

August 

September 

October 

November 

December 

Average Monthly 

2.7 

2.8 

2.8 

3.4 

3.0 

2.7 

3.9 

2.8 

2.6 

2.7 

2.7 

2.7 

No. of Days 

10 

9 

11 

10 

10 

a 

9 

a 

a 

7 

9 

9 

Driest 

1 . 6  

0.8 

1.1 

0.5 

0.8 

0.1 

0.6 

1.0 

1.1 

0.5 

0.4 

0.8 

Wettest 

6.8 

6.1 

6.8 

3 .a 

7 .a 

5.5 

6.6 

10.0 

6.4 

6.1 

5.4 

9.4 

* Incomplete record 1946 through June 1980 with 29 or more values 
each month. 

Snow occurs during some wtnters, usually January t o  mid-March, but 
winters without snow are not rare. 
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b. A i r  Qual i ty  Standards 

P o s s i b l e  environmental e f f e c t s  on a i r  q u a l i t y  from WFC ope ra t ions  
inc lude  automotive v e h i c l e  emissions, waste products of f u e l  
combustion by u t i l i t i e s ,  exhaust e f f l u e n t s  from space v e h i c l e  
launches, and chemical releases by vent ing and evaporation. A l t i t u d e  
and upper atmospheric winds d i s p e r s e  and d i f f u s e  t h e s e  emissions. 

WFC maintains  a r e spons ib l e  a t t i t u d e  i n  c o n t r o l l i n g  p o l l u t a n t s  and 
cooperates  with c i v i l  a u t h o r i t i e s  o r  concerned ind iv idua l s  t o  he lp  
c o n t r o l  any a c t i v i t i e s  which would have an adverse e f f e c t  on t o t a l ,  
l o c a l ,  o r  i nd iv idua l  environments. 

Launch ope ra t ions  are conducted a t  t h e  edge of and towards t h e  open 
sea. The l i m i t i n g  cond i t ions  imposed by range s a f e t y  r e s t r i c t i o n s ,  
such as  d i spe r s ion  parameters, wind v e l o c i t i e s ,  range su rve i l l ance ,  
and exacting s a f e t y  procedures which must be followed, are a l l  
f a c t o r s  which reduce adverse e f f e c t s  t o  t h e  environment and 
surrounding community. 

P r i o r  t o  acceptance of experiments t o  be launched a t  Wallops, program 
p lans  must con ta in  an a n a l y s i s  and documentation of p o t e n t i a l  
atmospheric o r  ocean contaminat ion. Regular measurements and 
r e p o r t i n g  of emissions of hazardous a i r  p o l l u t a n t s  a t  Wallops are 
measured a g a i n s t  f e d e r a l  and Vi rg in i a  state s tandards which are  
i d e n t i c a l .  

The a i r  q u a l i t y  s tandards are as follows: 
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A I R  QUALITY STANDARDS 

P o l l u t a n t  Primary* Secondary* 

P a r t i c u l a t e  matter (micrograms/cubic meter) 
Annual (2) . . . . . . . . . . . . . . .  75 60 
4-hour . . . . . . . . . . . . . . . . .  60 150 

Su l fu r  d iox ide  (micrograms/cubic meter) 
Annual (3) . . . . . . . . . . . . . . .  80 (0.03)(1) 
24-hour. . . . . . . . . . . . . . . . .  365 (0.14) 
3-hour . . . . . . . . . . . . . . . . .  1300 (0.5) 

Carbon monoxide (mill igram/cubic meter) 
8-hour (4) . . . . . . . . . . . . . . .  10 (9) 10 (9) 
3-hour . . . . . . . . . . . . . . . . .  40 (35) 4 0  (35) 

Photochemical oxidants  (ozone) (micrograms/ 
cubic  meter) 

l-hour . . . . . . . . . . . . . . . . .  240 (0.12) 240 ( 0 . 1 2 )  

Nonmethane hydrocarbons (methane) (micro- 
grams/cubic meter) 

6-9 a.m. . . . . . . . . . . . . . . . .  160 (0.24) 160 (0.24) 

Nitrogen d iox ide  (micrograms/cubic meter) 
Annual (3) . . . . . . . . . . . . . . .  100 (0.05) 100 (0.05) 

*The primary standard is an in t e r im  standard which allows an adequate 
margin of s a f e t y  t o  p r o t e c t  t h e  publ ic  h e a l t h .  
will eventually be  the minimum for all communities and is  designed to 
pro tec t  t h e  publ ic  from any known o r  a n t i c i p a t e d  e f f e c t s .  

The secondary standard 

(1) 

(2) 

(3)  

(4) 

Concentrations i n  parentheses  are i n  p a r t s  p e r  mi l l i on .  

Calculated as  t h e  geometric mean. 

Calculated as t h e  arithmetic mean. 

Concentrations s p e c i f i e d  f o r  averaging times of 24 hours o r  less 

are not  t o  be exceeded more than once a year.  
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C .  A i r  Qual i ty  Conditions 

A i r  q u a l i t y  measurements of p a r t i c u l a t e s  are c u r r e n t l y  monitored a t  
two Accomack County s t a t i o n s  - t h e  Heal th  Department i n  Accomac and 
a t  Wallops I s l and .  
s t a t i o n  w a s  37 micrograms p e r  cubic  meter, and a t  Wallops it was 53 - 
both below t h e  secondary standard of 60. 

The 1977 geometric mean a t  t h e  Heal th  Department 

Although o the r  p o l l u t a n t s  are not measured, t h e  State A i r  P o l l u t i o n  
Board judges t h e s e  l e v e l s  t o  be within t h e  accepted s tandards.  Un- 
published r e s u l t s  of a study of n i t r i c  oxide (NO) emission a t  peak 
per iods ( e a r l y  af ternoon)  a t  Wallops showed 35 parts per t r i l l i o n  
a g a i n s t  a standard of 50 p a r t s  p e r  b i l l i o n .  Unpublished r e s u l t s  of a 
s tudy of s u l f u r  d iox ide  (SO2) a t  WFC by D r .  Alan R. Bandy of Drexel 
Universi ty  showed a maximum of seven t o  e igh t  p a r t s  p e r  b i l l i o n  o r  a 
mean of 500 p a r t s  p e r  t r i l l i o n .  Other s t u d i e s  showed below standard 
emission l e v e l s  of carbonyl s u l f i d e  (OCS) - 31 p a r t s  per  t r i l l i o n ;  
dimethyl s u l f i d e  (CS2) - 58 p a r t s  per t r i l l i o n ;  hydrogen s u l f i d e  (H2S) , 
wi th  a mean of s e v e r a l  par ts  per t r i l l i o n .  S tud ie s  of ozone, however, 
showed t h a t  on c e r t a i n  summer af ternoons i n  1977, t h e  mean ozone 
concentrat ion a t  t h e  Center exceeded t h e  then standard of 0.08 p a r t s  
per t r i l l i o n .  These emission rates p r e v a i l  i n  t h e  e n t i r e  region,  and 
are due in some measure t o  t h e  syn thes i za t ion  of such n a t u r a l  pre-  
c u r s o r s  as urban a i r  and emanations from t h e  f o r e s t s .  

The 1977 study by t h e  Vi rg in i a  State A i r  P o l l u t i o n  Control Board w a s  
conducted i n  t h e  Wallops and Tidewater areas and ad jo in ing  North 
Carolina.  Readings of ozone concentrat ions showed t h e  average peak 
a t  Wallops w a s  w e l l  above 0.085 p a r t s  p e r  m i l l i o n ,  mostly between 
1 p.m. and 4 p.m. The ma jo r i ty  of t h e  peak ozone levels are  due t o  
photochemical a c t i v i t y ,  but some concen t r a t ions  r e s u l t  from v e r t i c a l  
and h o r i z o n t a l  t r a n s p o r t .  

Ozone concen t r a t ions  are a f f e c t e d  s i g n i f i c a n t l y  by t h e  sea breeze 
c i r c u l a t i o n  a t  Wallops. 
wind d i r ec t ions  at WFC, somewhat  higher ozone levels occurred w i t h  
southeast  and wester ly  winds. A s l i g h t  drop i n  concentrat ions 
occurred wi th  winds from t h e  south and southwest. High ozone l e v e l s  
were found t o  occur wi th  both high and low wind speeds. 
be synthesized in t h e  t roposphere from n a t u r a l  precursors ,  and ozone 
and/or i t s  p recu r so r s  may be advected i n t o  t h e  area from neighboring 
regions.  

Although high ozone l e v e l s  occurred with a l l  

Ozone may 

Additional s t u d i e s  of emissions of dimethyl s u l f i d e ,  carbonyl s u l f i d e ,  
hydrogen s u l f i d e ,  n i t r i c  oxide,  and s u l f u r  d iox ide  are being planned 
f o r  t h e  marshes of Wallops I s l and .  

WFC used 1,213,000 g a l l o n s  of No. 6 heat ing o i l  with a s u l f u r  
content  of approximately 2 percent  i n  1979. Reduction of t h e  s u l f u r  
content  had been planned i n  1972 but w a s  not  implemented when t h e  
state of Maryland granted a waiver on t h e  s u l f u r  content .  The state 
of V i rg in i a  had no t  r equ i r ed  a lower s u l f u r  content .  
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The f i v e  b o i l e r s  operating a t  t h e  Center are permitted a t o t a l  of 
37 pounds of p a r t i c u l a t e  emissions p e r  hour by t h e  State A i r  
Po l lu t ion  Control Board, and t h e  emissions are  s i g n i f i c a n t l y  below 
that l eve l .  

The Main Base heating p l an t  is about 25 years o ld ,  but it has 
undergone extensive renovation of t h e  building and equipment. The 
c e n t r a l  p a r t  of t h e  Is land has a c e n t r a l  s t e a m  d i s t r i b u t i o n  system 
with two 150 Hp bo i l e r s .  
t h e  no r th  and south ends of t h e  Is land and on t h e  Mainland are 
served by small individual  systems. 

Buildings requir ing heat and hot water on 

Approximately 80,000 pounds of rocket  motor f u e l  p o l l u t a n t s  were 
expended i n t o  t h e  upper atmosphere in 1979, compared with about 
172,000 pounds i n  1970. There were 274 rocket launches i n  1979, 
compared with 601 i n  1970. The p o l l u t a n t s  included: 

Consti tuents 

Aluminum monochloride ion 
Aluminum d ich lo r ide  ion 
Aluminum oxide 
Carbon 
Methane 
Carbon monoxide 
Carbon dioxide 
Atomic ch lo r ine  
Carbon oxylsulf  i d e  
Copper 
I ron  oxide 
Monoatomic hydrogen 
Diatomic hydrogen 
Hydr og en ch lo r ide  
Hydrogen f l u o r i d e  
Water 
Hydrogen s u l f i d e  
Hydrogen s u l f i d e  ion 
Hydrogen d i s u l f i d e  ion 
Pot ass ium ch lo r ide  
Pot ass ium 
Potassium hydroxide 
Monoatomic n i t rogen  
Diatomic ni t rogen 
Ammonia 
Hydroxyl r a d i c a l  
Lead 
Sulfur  
Diatomic s u l f u r  
Sulfur  dioxide 

TOTAL 

Pounds 1970 

43 
30 

31,594 
2 
2 

61,843 
20,238 

11 9 
9 

92 
23 
100 

3,450 
18,425 

51 
16,941 

148 
3 
19 
11 
1 
6 

2,299 
15,767 

1 
10 
67 
67 

173 
887 

172,421 

Pounds 1979 

20 
14 

14,659 
1 
1 

28,694 
9,390 

55 
4 
43 
11 
46 

1,601 
8,549 

23 
7,860 

69 
1 
9 
5 
1 
3 

1,067 
7,316 

1 
5 
31 
31 
80 
412 

80,002 



4 .  WATER RESOURCES 

a. Ground and Surface Water 

There are  no major perennia l  running s t r e a m s  on Vi rg in i a ' s  Easter3 
Shore. There is a l imi ted  amount of a v a i l a b l e  ground water, and 
t h i s  is dependent upon p r e c i p i t a t i o n  f o r  resupply.  The Virg in ia  
S t a t e  Water Control Board has indicated that i ts  t e s t i n g  showed 
present  ground water suppl ies  are not  being overdrawn, and t h e r e  i s  
no s i g n i f i c a n t  organic ground water contamination t o  t h e  artesian 
aqu i f e r s  below a depth of about 80 f e e t ,  as subs t an t i a t ed  by low 
n i t r a t e  levels. 

The WFC Main Base has seven deep w e l l s ,  and t h e  Wallops Mainland 
and t h e  I s land  have two. 
f e e t ,  but t h e  average depth i s  65 f e e t .  

Some of t h e  w e l l s  are as deep as 228 

The Main Base w e l l s  f u r n i s h  an  average of 119,000 ga l lons  a day, 
while t h e  two Mainland/Island w e l l s  provide an  average of 11,150 
gal lons.  This  water is used f o r  dr inking,  s a n i t a r y  purposes, and 
f i r e  pro tec t ion .  The pumped water is s tored  in  a 100,000 ga l lon  
elevated tank  and a 450,000 ga l lon  ground l e v e l  r e se rvo i r .  

The deep w e l l s  t a p  t h e  Columbia aqui fe r  of t h e  P le i s tocene  strata. 
A tes t  w e l l  casing d r i l l e d  Fn 1948 a t  t h e  reques t  of t h e  U. S .  
Geological Survey has been used t o  measure t h e  water t a b l e  levels in 
t h e  aqu i f e r .  The w a t e r  t a b l e  has remained s t a b l e  since measuring began. 
The water is pur i f i ed  by t h e  use  of ae ra t ion ,  ch lo r ina t ion ,  t h e  
use  of calcium carbonate  t o  raise t h e  pH f a c t o r ,  and t h e  add i t ion  
of phosphates. Tests are made d a i l y  of t h e  pH and ch lo r ine  f a c t o r s  
and occas iona l ly  f o r  hardness. 
Accomack County Health Department f o r  bac te r i a  content .  
tests are conducted in conformity wi th  Virg in ia  State Publ ic  Heal th  
r egu la t ions  and requirements. The f u t u r e  use  of water is not  
expected t o  increase  s i g n i f i c a n t l y ,  and none of t h e  opera t ions  
r e s u l t i n g  i n  waste water are expected t o  exceed state and f e d e r a l  
standards.  

Monthly tests are  made by t h e  
All 

b. Water Qual i ty  

The WFC sewage t r e a t m e n t  p lan o r i g i n a l l y  was constructed f o r  t h e  
predecessor Naval base in t h e  1940's t o  accommodate 5,000 persons. 
The cur ren t  opera t ion  of t h e  p l an t  is geared t o  usage by about 800 
people. 
i n  t h e  foreseeable  fu tu re .  
r epor t  (May 1 t o  June 1, 1980) showed an  average po l lu t an t  f low of 
.034 m i l l i o n  ga l lons  per day, when 0.3 m i l l i o n  ga l lons  are permitted 
by f e d e r a l  and state standards.  The r epor t  a l s o  showed an average 
d ischarge  of biochemical oxygen demanding (BOD) of 1.66 kilograms 
per day, when 34.0 is permitted; an average d ischarge  of 1.28 kilo- 
grams per  day of t o t a l  suspended s o l i d s  (TSS), when 34.0 i s  
permit ted,  and a pH range of 6 .1  t o  7.0, when 6.0 t o  8 . 5  is 
permitted . 

The p lan t  capac i ty  is adequate t o  serve t h e  needs of WFC 
A recent monthly d ischarge  monitoring 
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There are no water p o l l u t i n g  sources of any major consequence a t  t h e  
Wallops Center. The main sources of p o l l u t i o n  are t h e  Photo Lab and 
t h e  E lec t rop la t ing  Shop. 
ope ra t ions  is withdrawn from t h e  discharge,  s to red ,  and reused. 
The d i scha rge  of t h e  E lec t rop la t ing  Shop ope ra t ions  is so d i l u t e d  by 
t h e  time it reaches Mosquito Creek t o  t h e  n o r t h  that it does no 
damage t o  f i s h  and o the r  marine l i f e  i n  t h e  r ece iv ing  s t r e a m .  These 
va lues  are checked p e r i o d i c a l l y  by a q u a l i f i e d  a n a l y s t .  
techniques are i n  conformity with t h e  National P o l l u t a n t  Discharge 
Elimination System Permi t  (80024457). 

All t h e  s i l v e r  discharged from t h e  Photo Lab 

Control 

Storm water drainage a t  t h e  Main Base is  accomplished by s i d e  d i t c h e s  
and swales along t h e  streets where t h e r e  are no cu rbs  and g u t t e r s ,  drop 
inlets on curbed streets, and necessary c u l v e r t s  d ra in ing  t o  n a t u r a l  
waterways. The runoff is t o  Mosquito Creek on t h e  n o r t h  and w e s t ,  and 
t o  Simoneaston Bay on t h e  south and east. The a i r f i e l d  i s  graded t o  
d r a i n  i n t o  drop i n l e t s .  The Mainland storm drainage is gene ra l ly  
handled by overland flow to  Chincoteague Bay. 
I s l and  is handled by c r o s s  c u l v e r t s  on t h e  north-south road and by 
d i t c h e s  t o  three storm water l i f t  pump s t a t i o n s  along t h e  east s i d e  of 
t h e  bypass road. 

Storm drainage on Wallops 

5. LAND RESOURCES 

Topography, Geolopy, S o i l s  

The Eastern Shore of Virginia  is n e a r l y  f l a t  with a low e l eva t ion ,  with 
95 percent  of t h e  area having less than a 2 percent  s lope ,  and is inter- 
laced by s a l i n e  bays and t i d a l  creeks.  
Accomack County is  approximately 50 f e e t  above mean sea l e v e l .  

The maximum e leva t ion  i n  

Geologically,  t h e  e n t i r e  Eastern Shore is not  ve ry  o ld  - less than  one 
m i l l i o n  years .  The present  shape w a s  c r ea t ed  when t h e  g l a c i e r s  melted 
and boulders and d e t r i t u s  from t h e  Susquehanna River b u i l t  up a g r e a t  
shoa l  next t o  w h a t  was t o  become t h e  Chesapeake Bay, t h e  drowned v a l l e y  
of t h e  Susquehanna. Wallops I s l and  i s  loca ted  i n  t h e  Coastal  P l a i n  while  
t h e  Main Base i s  loca ted  on t h e  Chowan Terrace (Figure 3 ) .  

The s o i l s  are d e p o s i t s  of marine o r i g i n  c o n s i s t i n g  of about 36 t o  40 
inches of sandy c l a y ,  unde r l a in  by sand t o  depths  of about 4,500 f e e t  
(Figure 4). Below that are igneous and metamorphic rocks ranging i n  
depths  t o  7,500 f e e t  i n  t h e  no r theas t  po r t ion  of Accomack County. 

There has never been a d e t a i l e d  comprehensive s o i l  survey f o r  t h e  ent i re  
county, but a r ecen t  Accomack-Northampton planning study included a 
general  s o i l  map f o r  t h e  Eastern Shore (Figure 5 ) ,  prepared by t h e  S o i l  
Conservation Se rv ice  of t h e  U. S. Department of Agricul ture .  The 
dominant soils of t h e  Eastern Shore are ve ry  sandy, r e s u l t i n g  i n  t h e i r  
being highly-leached, a c i d ,  and u s u a l l y  low i n  n a t u r a l  p l an t  n u t r i e n t s .  
S o i l s  of t h e  Wallops area include: 

15 



S o i l  Associat ion #1: State-Altavista-Psamments - State: Well-drained, 
n e a r l y  l e v e l  t o  g e n t l y  s loping,  with a good p o t e n t i a l  f o r  farming, urban 
uses,  f o r e s t r y ,  and r ec rea t ion .  Altavista: Moderately w e l l  drained,  
n e a r l y  l e v e l  t o  g e n t l y  sloping, with a good p o t e n t i a l  f o r  farming, urban 
uses ,  f o r e s t r y ,  and r e c r e a t i o n ,  but with some l i m i t a t i o n s  because of 
seasonal ly  high water t a b l e .  Psamments: Excessively w e l l  drained on 
low marine terraces, sloping t o  s t eep ,  sandy and droughty, with a 
p o t e n t i a l  f o r  woodland and w i l d l i f e  h a b i t a t .  

S o i l  Associat ion # 4 :  Newhan Association - Excessively drained,  deep 
s o i l s  on sand dunes. The s o i l s  are loose ,  sandy, and droughty, w i th  
l i t t l e  o r  no p o t e n t i a l  f o r  farming o r  urban uses.  
f o r  adapted g r a s s e s  and shrubs f o r  e ros ion  c o n t r o l  and w i l d l i f e  h a b i t a t .  
It needs c a r e f u l  management t o  maintain a good p r o t e c t i v e  v e g e t a t i v e  
cover. 

There is a p o t e n t i a l  

S o i l  Association 8 5 :  Beaches Association - Sandy beaches on t h e  seaward 
s ide ,  sub jec t  t o  d a i l y  t i d a l  f looding,  with a good p o t e n t i a l  f o r  
r e c r e a t i o n a l  u ses  and a good food source f o r  certain kinds of marine 
and b i rd  w i l d l i f e .  

S o i l  Association 56: 
have a high s u l f u r  content ,  which are  e i t h e r  s i l t y  and clayey o r  sandy. 

Sulfaquents Association - Tida l  marshes that 

They are sub jec t  t o  d a i l y  t i d a l  f looding.  
resource as it provides a v i t a l  l i n k  i n  t h e  food chain f o r  most marine 
organisms and provides s h e l t e r  and breeding grounds f o r  many kinds 
of marine organisms. 

This is a highly-valuable 
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6. BIOTIC RESOURCES 

a. General 

The WFC area of 6,612 acres includes 3,950 acres of woodland brush 
and 1,140 acres of t i d a l  marsh. This n a t u r a l  environment conta ins  
many types  of bo tan ica l  and animal l i f e .  
covered with a v a r i e t y  of g ra s ses  which prov%de t h e  spawning ground 
and home f o r  marine l i fe ,  waterfowl and shore b i rds ,  and o the r  animals. 

The t i d a l  marshes a r e  

There are 40 spec ies  of saltwater f i s h  in t h e  area of Wallops, of which 
t h e  most important are t h e  puf fer ,  gray t r o u t ,  f lounder ,  drum, 
croaker ,  b u t t e r f i s h ,  s t r i ped  bass,  and mackerel. She l l f i sh ,  one of 
t h e  most important assets of t h e  Eastern Shore, include oys t e r s ,  hard 
and surf  clams, sca l lops ,  crabs,  and conch. Marine l i f e  ranges from 
t h e  marine zoo-plankton t o  l a r g e  marine mammals. 

S m a l l  game spec ies  of t h e  uplands are numerous - bobwhite qua i l ,  
mourning dove, r a b b i t ,  gray s q u i r r e l ,  woodcock, and snipe.  The only 
big game spec ies  found in Accomack County is t h e  white t a i l e d  deer ,  
except f o r  t h e  growing number of sika deer  in t h e  Chincoteague 
National Wi ld l i f e  Refuge. The t i d a l  marshes and beaches a l s o  support  
an abundance of b i rds ,  such as a v a r i e t y  of rails, sandpipers,  and 
plovers ,  and many spec ies  of water and wading b i rds .  
complete l i s t i n g  of t h e  f l o r a  and fauna is t o  be found in Appendix A). 

(A more 

b. Endangered Species 

The U. S. Department of t h e  I n t e r i o r  maintains and issues t h e  o f f i c i a l  
list of endangered o r  threatened spec ies  of f l o r a  and fauna on a world- 
wide bas is .  
s t a t u s  of c e r t a i n  spec ies  change and new spec ies  are proposed. 

The l i s t i n g s  are  subject  t o  cont inua l  r ev i s ion  as t h e  

Among t h e  endangered o r  threatened spec ies  i n  t h e  WFC area are: 

Birds 

Endangered (both U. S. and Virginia)  - Peregr ine  f a l con  and osprey. 

Threatened (Virginia) - Sharp shinned hawk, American k e s t r e l ,  piping 
plover,  gu l l -b i l l ed  tern, and least tern. 

Special Concern (Virginia)  - Cattle eg re t ,  g rea t  b lue  heron, l i t t l e  
b lue  heron, black-crowned n ight  heron, 
Fo r s t e r ' s  t e r n ,  and roya l  tern. 

Undetermined S ta tus  (Virginia)  - American b i t t e r n  and g lossy  i b i s .  

American Blue L i s t  (Early warning list published annual ly  by t h e  
Audubon Society) .  - American b i t t e r n ,  yellow- 
breasted chat , cormorant , yellow-billed cuckoo , 
sharp-shinned hawk, black-crowned n ight  heron, 
American kestrel, m e r l i n ,  osprey, piping plover , 
purple  mart in ,  gu l l -b i l led  tern, common tern, 
least tern, black t e r n ,  and yellow warbler.  
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Mammals 

The only endangered mammal is t h e  Delmarva Peninsula fox s q u i r r e l .  
E f f o r t s  which have been success fu l  t o  d a t e  are under way t o  e s t a b l i s h  
t h i s  spec ie s  i n  t h e  nearby Chincoteague National W i l d l i f e  Refuge. 

R e p t i l e s  and Amphibians 

The only spec ie s  of concern are t h e  A t l a n t i c  sea t u r t l e s  - green, 
hawksbill ,  Ridley, and l ea the rback  - which could appear on Wallops 
I s l and .  All  are f e d e r a l l y  protected as e i t h e r  threatened o r  endangered. 

F i sh  which are important f o r  r e c r e a t i o n  and commercial u s e  are 
s t r i p e d  bass ,  b l ack  seabass,  b l u e f i s h ,  cobia ,  A t l a n t i c  croaker ,  b l ack  
drum, red drum, summer flounder , Southern k ing f i sh ,  Northern k ing f i sh ,  
scup, spo t ,  and weakfish. 

Flora  

Endangered - Pinweed, bog rush  (Jancus c a e s e r i e n s i s )  , t r i l l i u m ,  
whorled pogonia, panic g r a s s ,  and water hysop. 

Threatened - Hog fenne l ,  s e a s i d e  a l d e r ,  bog r u s h  (Jancus gr iscomii)  , 
b a s i l ,  and f r inged  o rch i s .  

c .  Wetlands and Floodplains 

I n  t h e  pas t  it w a s  gene ra l ly  known that marshes are an important h a b i t a t  
and food source f o r  waterfowl. 
r e sources  had been s t e a d i l y  shr inking because they w e r e  considered 
of u s e  only f o r  a g r i c u l t u r e ,  commercial and r e c r e a t i o n a l  u ses ,  and 
waste d i sposa l .  Only i n  recent years ,  however, has it been determined 
d e f i n i t e l y  t h a t  t h e  c o a s t a l  marsh is  a v i t a l  source of organic  material 
for the adjacent estuaries. 

But u n t i l  r e c e n t l y  such wetland 

About one half  of t h e  p l an t  material produced by a salt  marsh is 
f lushed i n t o  t h e  e s tua ry .  The stems and leaves even tua l ly  fragment 
i n t o  t i n y  particles ( d e t r i t u s )  through decay by t h e  a c t i o n  of b a c t e r i a  
and fungi.  S m a l l  crustaceans feed upon t h e  b a c t e r i a  and fung i ,  and 
j u v e n i l e  f i s h  consume t h e  c rus t aceans  i n  l a r g e  numbers. Crabs, 
o y s t e r s ,  and clams consume t h e  organic  material d i r e c t l y .  Estimates 
show that two-thirds of t h e  v a l u e  of t h e  yea r ly  commercial c a t c h  of 
f i s h  and s h e l l f i s h  on t h e  American East Coast come from spec ie s  t h a t  
spend a t  least a po r t ion  of t h e i r  l i f e  c y c l e  i n  t h e  e s t u a r i n e  system 
where d e t r i t u s  of marsh o r i g i n  i s  an important food source.  

A c o a s t a l  marsh is a herbaceous (p l an t s  lacking woody stems) p l a n t  
community found on t h e  p a r t  of t h e  s h o r e l i n e  which i s  p e r i o d i c a l l y  
flooded by salt  o r  brackish water. 
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Vegetation of East Coast marshes is remarkably uniform. 
zone from New England t o  Texas is  dominated by a s i n g l e  spec ie s  - smooth 
cordgrass  (Spart ina a l t e r n a f l o r a ) .  Two grasses - saltmeadow cordgrass  
(Spart ina patens) and saltgrass ( D i s t i c h l i s  s p i c a t a )  - u s u a l l y  dominate 
t h e  zone above high t i d e  along t h e  coas t .  

The i n t e r t i d a l  

S a l t  marshes are valued as t h e  source of primary production and as a 
nursery ground f o r  spo r t  and commercial f i s h  spec ie s .  They s t a b i l i z e  
and p r o t e c t  sho re l ines ,  provide t u r b i d i t y  c o n t r o l s  and a damping e f f e c t  
on storm surges,  and s t o r e  and r e c y c l e  n u t i e n t s  and p o l l u t a n t s ,  such as 
ni t rogen,  phosphorus, and heavy metals. 

I n  1972, t h e  Vi rg in i a  Wetlands A c t  w a s  passed, r e q u i r i n g  a p e r m i t  before  
any a c t i v i t y  is undertaken which may a f f e c t  t i d a l  wetlands. A s  a r e s u l t  
of t h i s  landmark l e g i s l a t i o n ,  t h e  amount of wetland d e s t r u c t i o n  i n  
Vi rg in i a  dropped from an a n t i c i p a t e d  l o s s  of 400 acres a year t o  less 
than 20 acres a year since 1972. The Vi rg in i a  Wetlands A c t  s t a t e d  that 
" the  publ ic  po l i cy  of t h i s  Commonwealth (is) t o  p re se rve  t h e  wetlands 
and t o  prevent t h e i r  d e s p o l i a t i o n  and d e s t r u c t i o n  and t o  accommodate 
necessary economic development i n  a manner c o n s i s t e n t  with wetlands 
preservat ion.  '* 
Accomack County, with 76,000 acres of salt  and brackish water marshes - 
more than any o t h e r  V i rg in i a  county - enacted a wetlands ordinance which 
p r e s c r i b e s  t h e  permitted ac t iv i t ies  and uses  i n  wetlands. These inc lude  
cons t ruc t ion  and maintenance of docks, fences ,  duckblinds and similar 
s t r u c t u r e s ,  t h e  c u l t i v a t i o n  and harvest ing of s 5 e l l f  i s h ,  noncommercial 
outdoor r e c r e a t i o n a l  a c t i v i t i e s ,  a g r i c u l t u r e ,  conservat ion,  nav iga t ion ,  
and road maintenance. 

A t i d a l  marsh inventory by t h e  Virginia  I n s t i t u t e  of Marine Sciences i n  
1977 showed t h a t  Accomack County's marshland w a s  n e a r l y  two-thirds i n  
cordgrass  - t h e  g r a s s  with t h e  highest  p r i o r i t y  f o r  p re se rva t ion  i n  Virginia .  
Another 11 percent is in t h e  second p r i o r i t y  group f o r  preservat ion.  

Because of t h e i r  eco log ica l  importance, wetlands now are under s t a t e  and 
f e d e r a l  p ro t ec t ion .  
Wallops I s l and  as a National Natural  Landmark. 

The Department of t h e  I n t e r i o r  r e c e n t l y  designated 

The Nature Conservancy, a private nonpro f i t  corporat ion,  has acquired 1 2  
b a r r i e r  i s l a n d s  south of Wallops I s l and .  This is c a l l e d  t h e  Vi rg in i a  
Coast Reserve and con ta ins  about 35,000 acres. The s t a t e  of V i rg in i a  is 
c u r r e n t l y  preparing l e g i s l a t i o n  t o  impose more s t r i n g e n t  s tandards f o r  
t h e  p re se rva t ion  of t h e  state's beachlands and dunes. Several  publ ic  
hear ings have been held around t h e  state, and l e g i s l a t i o n  is expected t o  
be introduced soon. 

Attempts by WFC t o  s t a b i l i z e  t h e  ocean s h o r e l i n e  on Wallops I s l and  by 
t h e  a d d i t i o n  of g ro ins  and cons t ruc t ion  of a sea wall have succeeded 
p a r t i a l l y  i n  s t a b i l i z i n g  t h e  n a t u r a l  processes of e ros ion  and 
acc re t ion .  The I s l and  had a h i s t o r i c a l  erosion rate of about seven 
f e e t  per year u n t i l  t h e  sea w a l l  was b u i l t ,  (See Figures  6 and 7 ) .  
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Repairs t o  eroded t e r r a i n ,  grading, and r e p l a n t i n g  are performed 
r e g u l a r l y  a t  WFC through a grounds maintenance c o n t r a c t .  The con- 
s t r u c t i o n  of t h e  sea w a l l  p a r a l l e l  t o  t h e  s h o r e l i n e  a t  t h e  I s l and  w a s  
a major attempt t o  cope wi th  a problem which has ex i s t ed  s i n c e  t h e  
launch range on t h e  I s l and  was formed. 

Wallops I s l and  beach p r o t e c t i o n  goes back t o  1948 when NACA b u i l t  
p r o t e c t i o n  f o r  Launch Area 52. 
and 1961. A winter  storm i n  1962-1963 r e s u l t e d  Tn t h e  loss of 100 t o  
150 f e e t  of beach a t  t h e  southern t i p  of t h e  I s l and .  Since then va r ious  
p r o t e c t i o n  p r o j e c t s  have been completed. 

Other f a c i l i t i e s  were constructed i n  1958 

The e x i s t i n g  sea wall is  covered with a s loping berm t o  con ta in  storm 
t i d e s  and provide a n a t u r a l  beach contour. Groins on t h e  bulkheads 
extend a t  r i g h t  angles  t o  t h e  sea w a l l  i n t o  t h e  surf  t o  t r a p  and depos i t  
material from t h e  l i t t o r a l  d r i f t  thereby replacing sand l o s t  during 
storm t i d e s .  Sand fences were a l s o  i n s t a l l e d  behind t h e  sea w a l l  t o  
bu i ld  up t h e  foredunes, and deep roo t ing  and matting g r a s s e s  were 
planted t o  s t a b i l i z e  t h e  beach f r o n t .  In a d d i t i o n  t o  i t s  normal 
concern f o r  its own property and f a c i l i t i e s ,  WFC a c t i v e l y  has a s s i s t e d  
o t h e r s  i n  t h e i r  e f f o r t s  t o  preserve t h e  sho re l ine .  Wallops secured 
and evaluated low a l t i t u d e  (1,000 t o  5,000 f e e t )  imagery f o r  t h e  
Vi rg in i a  I n s t i t u t e  of Marine Sciences i n  i ts  s t u d i e s  of s h o r e l i n e s  
processes and i n  mapping wetland vege ta t ion  and waterway d i s t r i b u t i o n .  

7. SOLID WASTE GENERATION, TREATMENT, DISPOSAL 

The WFC s a n i t a r y  sewage t r e a t m e n t  p l an t  processes approximately 130,000 
ga l lons  per day. 
processing twice t h e  present  load. Each system c o n s i s t s  of a communitor, 
primary sedimentation tank, t r i c k l i n g  f i l t e r  , f i n a l  sedimentation tank, 
c h l o r i n e  con tac t  tank, unheated sludge d i g e s t e r ,  and s ludge drying beds. 
The p l an t  is capable of f u l l  g r a v i t y  ope ra t ion  i n  c a s e  of power f a i l u r e .  

The p l an t  has dual  f a c i l i t i e s ,  each capable  of 

The launch range on Wallops I s land  has a lagoon and pol i sh ing  pond capable  
of processing 30,000 ga l lons  of w a s t e  p e r  day. 
one-third of capaci ty .  Outlying f a c i l i t i e s  a t  Wallops u s e  state inspected 
s e p t i c  tanks and d r a i n  f i e l d s  f o r  waste d i sposa l .  
f a c i l i t i e s  are operated under r e g u l a t i o n s  and gu ide l ines  of t h e  s ta te  and 
f e d e r a l  agencies. 
been w e l l  under t h e  state and f e d e r a l  l i m i t s  f o r  b i o l o g i c a l  oxygen demand (BOD), 
d issolved oxygen, col i form b a c t e r i a ,  t o t a l  suspended s o l i d s  (TSS) , and pH 
f a c t o r .  (Sect ion 4b shows t h e  r e s u l t s ) .  

It ope ra t e s  a t  approximately 

The waste d i s p o s a l  

E f f l u e n t s  are r e g u l a r l y  t e s t e d ,  and t h e  r e s u l t s  a l l  have 

WFC a l s o  processes approximately 10,000 cubic  yards  of noncompacted t r a s h  
annually.  
s i t u a t e d  a t  a remote fenced area adjoining t h e  Wallops property.  
operated by Accomack County, o r i g i n a l l y  had 59 usab le  acres of which 38 a c r e s  
remain. 

Closed c o l l e c t i o n  con ta ine r s  are unloaded a t  a l a n d f i l l  s i t e  
The s i t e ,  

The s i te  is being f i l l e d  a t  a rate of about 7 acres per  year.  
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8. HAZARDOUS AND RADIOACTIVE SUBSTANCES 

a. Toxic Chemicals 

(1) Vinyl Chloride - This is used i n  plast ics  f o r  va r ious  test purposes. 
Its u s e  is confined t o  standard,  approved, self-contained hoods with 
fumes d i l u t e d  t o  below f e d e r a l  s tandards.  

(2 )  Asbestos - Asbestos exposure a t  Wallops is from materials used i n  
The u s e  p a s t  cons t ruc t ion  o r  t h e  machining of rocket  nose cones. 

of a sbes tos  in cons t ruc t ion  is no longer permitted,  and engineering 
c o n t r o l s  have been incorporated i n t o  t h e  machining process t o  
e l imina te  t h e  exposure during t h e s e  operat ions.  

A complete survey w a s  made a t  WFC t o  determine t h e  l o c a t i o n s  of 
asbestos-containing materials and i n s t a l l a t i o n s .  

When asbestos-containing material is removed, i t  is  done following 
t h e  procedures set f o r t h  by OSHA 1910.1001 and EPA T i t l e  4 0 ,  Part  6:L, 
Subparts A and B. 
and key with r i g i d  c o n t r o l s  u n t i l  such t ime as they are removed 
from t h e  Center t o  approved sites. 

Removed a sbes tos  materials are s to red  under lock  

( 3 )  PCB's (Polychlorinated Biphenyls) - A continous survey of known 
PCB con ta ine r s  (p r imar i ly  t ransformers)  is made, and a l l  u n i t s  
are checked f o r  l e a k s  and discharges.  If  t h e  l e a k  o r  d i scha rge  
i s  minor, r e p a i r s  are made; when r e p a i r s  are not  practical ,  t h e  
leaking or  discharging u n i t  is s to red  under lock  and key u n t i l  it 
can be removed from WFC. Transformers and o the r  devices  are 
checked r e g u l a r l y  f o r  any poss ib l e  d e f e c t s .  I n  t h e  removal of 
asbestos-containing materials o r  damaged PCB con ta ine r s ,  involved 
personnel u s e  approved p r o t e c t i v e  equipment. 

( 4 )  Beryllium, Mercury - These chemicals are no longer used a t  WFC. 

b. P e s t i c i d e s  

The following p e s t i c i d e s  w e r e  used i n  1979 a t  Wallops and are gene ra l ly  
used each year:  

Chlordane 72 percent - Approximately 300 g a l l o n s  of a mixture of two q u a r t s  
t o  a ga l lon  of water were appl ied by hose and tank f o r  termite c o n t r o l .  
The mixture is not  s to red  nor is  t h e r e  any excess f o r  d i sposa l .  

Diazinon 4E - Approximately 136 g a l l o n s  of a mixture of a half ounce 
t o  a ga l lon  of water is appl ied by spray f o r  roaches.  
s t o r a g e  o r  d i s p o s a l  of t h i s  mixture.  

Dursban 2E - Approximately 16 ga l lons  of a mixture  of 1% ounces t o  a 
ga l lon  of water were appl ied by spray f o r  roaches.  
o r  d i s p o s a l  of t h i s  mixture.  

There i s  no 

There is no s t o r a g e  
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Rozal anti-coagulant .05 percent  - 89 pounds of a mixture  of a pound 
of Rozal t o  19 pounds of s w e e t  s tock  were placed in con ta ine r s  f o r  
rodents.  There is no s to rage  o r  d i s p o s a l  of t h e  mixture. 

Hyvar X-L - 9,600 ga l lons  of a mixture of a g a l l o n  of Hyvar t o  160 
g a l l o n s  of water and a ga l lon  of t h a t  mixture wi th  two pounds of Bromacil 
w e r e  sprayed on weeds. 
a conc re t e  f l o o r .  

Four ga l lons  w e r e  s to red  on a wooden p a l l e t  on 

Sevin Powder 50-W - 2,000 g a l l o n s  of a mixture  of 1% pounds t o  100 
g a l l o n s  of water (EPA Reg. 81016-41) were used f o r  b e e t l e s  and bagworms. 
20 pounds w e r e  s to red  on a wooden p a l l e t  on a conc re t e  f l o o r .  

Calcium Chloride - 239 cubic yards of a mfxture of 50 pounds p e r  cubic  
yard of sand were used f o r  snow and ice removal; 4,200 pounds w e r e  s to red  
i n  a wooden p a l l e t  on a concrete  f l o o r  i n  t h e  back of a shop. 

c. Radioactive Material, Non-Ionizing Radiation 

WFC has a r a d i o a c t i v e  source l i c e n s e  (f45-08886-02) issued by t h e  U. S .  
Nuclear Regulatory Commission. The l i c e n s e  au tho r i zes  WFC t o  have a 
t o t a l  of 11,000 c u r i e s  of Cobalt 60, each source not  t o  exceed 4,400 
cu r i e s .  This material is used f o r  i n d u s t r i a l  radiography, and i ts  u s e  
and handling a t  a l l  times complies with f e d e r a l  r egu la t ions .  
r a d i o a c t i v e  materials used a t  Wallops are provided by range use r s .  
u s e r s  must submit appropr i a t e  documentation on t h e  use,  recovery,  and 
environmental impact of t h e  material, as w e l l  as t h e i r  NRC l i c e n s e  and 
DOD approval. 
cedures t o  be followed. 

A l l  o t h e r  
Such 

They must a l s o  provide a complete d e s c r i p t i o n  of t h e  pro- 

The population t o  be exposed t o  r a d i o a c t i v e  materials is l imi t ed  t o  approved 
Wallops and/or range use r  personnel,  and t h e  number of such personnel 
working r e g u l a r l y  with t h i s  material is l i m i t e d  t o  a maximum of e i g h t .  

X-Rays - There are two small i n d u s t r i a l  x-rays a t  Wallops which employ 
t h e  same p r o t e c t i v e  devices  as are used i n  t h e  handling of Cobalt 60. 
Exposure t o  t h e  x-rays is minimal and a l s o  is l imi t ed  t o  a maximum of 
e i g h t  people. There a l s o  is a Westinghouse medical x-ray u n i t  used by 
Heal th  Services with a maximum of two people working r e g u l a r l y  wi th  it 
and being exposed under approved medical procedures. The u n i t  is used 
only f o r  d i agnos t i c  reasons o r  f o r  new employees. 

Lasers - Current ly  t h e r e  is only one permanent laser i n s t a l l a t i o n  a t  t h e  
Center - t h e  FPS 16  Runway Laser Tracking System loca ted  on t h e  FPS-16 
r ada r  of t h e  Wallops a i r p o r t .  

A Safety Analysis Report on t h i s  u n i t  i s  on f i l e  and documents t h e  hazards 
a s soc ia t ed  with high-powered laser systems such as t h i s  Class I V  u n i t .  
Personnel are protected from hazardous ion iz ing  r a d f a t i o n  exposure by 
e l eva t ion  and azimuth r a d i a t i o n  limits, laser beam power a t t e n u a t i o n  f o r  
p o t e n t i a l l y  hazardous areas, and power t n t e r r u p t  systems. 
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A t  any given time, t h e r e  may be  as many as 5 t o  1 0  laser system programs 
being conducted a t  Wallops. These laser systems may, and do, vary  i n  
c l a s s i f i c a t i o n  from Class I (non-hazardous r ad ia t ion )  t o  Class I V .  I n  
each case, t h e  laser system is reviewed by Wallops s a f e t y  personnel,  and 
operat ing requirements and r e s t r i c t i o n s  are imposed according t o  classi- 
f i c a t i o n  and assoc ia ted  hazards t o  ensure aga ins t  inadvertent  exposure 
of personnel. 

Radar Systems - Wallops has several high-powered radar  systems. Most are  
permanently loca ted  on Wallops I s land  and a t  t h e  Main Base, but some are  
a l s o  loca ted  in mobile vans which may be  s i tua t ed  a t  Wallops o r  used f o r  
off-range programs a s  needed. 
spectrum of from 420 MHz up t o  17,000 MHz, depending on t h e  c l a s s i f i c a t i o n  
of each radar  system. The operat ing frequency spectrum and maximum 
output power pr imar i ly  determine t h e  maximum t racking  range of a radar  
system. The maximum personnel exposure c r i te r ia  f o r  any radar  system o r  
combination of radar  systems is 10 m i l l i w a t t s  per square cent imeter  per  
hour, r ega rd le s s  of t h e  operat ing frequency o r  output power. This 
exposure l i m i t  c r i ter ia  is accomplished by loca t ing  t h e  radar (s )  a t  
remote sites with population con t ro l s ,  such as fences,  etc. ,  and power 
a t t enua t ion  o r  power shutdown f o r  designated areas hazardous t o  personnel.  

These radar  systems ope ra t e  i n  a frequency 

The following t a b l e  l ists  t h e  Wallops radar  systems, t h e i r  operat ing 
frequency range, maximum output power, and loca t ion :  

RADAR 

ANIFPQ-6 

AN/FPS -1 6 

ANIMPS-19 

Pathfinder  

SPANDAR 

RARF 

RARF 

RARF 

ANIASR-7 
AN/FPS-l6V 

ASR-9437 
Radar 10 

Radar 11 

Radar 17 

FREQUENCY RANGE 
(megaherz) 

5400-5900 

5400-5900 
2700-2900 

9330-9420 
27 00-2900 

420-450 

27 00-2900 

9280 

2700-2900 

54 50-5825 

16000-17000 

27 00-2900 

2700-2900 

27 00-2900 

PEAK POWER OUTPUT 

3 megawatts 

1 megawatt 

325 ki lowat t s  

40 ki lowat t s  

5 megawatts 

S megawatts 

5 megawatts 

1 megawatt 

425 k i lowa t t s  

1 megawatt 

140 k i lowa t t s  

325 ki lowat t s  

325 ki lowat t s  

325 ki lowat t s  

LOCATION 

Mainland , behind 

Is land  

Is land  

Is land  
Mainland , behind 

Mainland , behind 

Mainland, behind 

Mainland, behind 

Main Base, N-159 

Wallops Airport  Runway 

NASA 428 Airc ra f t  

Mobfle Van 

Mobile Van 

Mobile Van 

Is land  

I s l and  

Is land  

Is land  

Is land  
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9. NOISE, S O N I C  BOOM, VIBRATION 0 
WFC opera t ions  include rocket  launchings,  balloon launchings,  a i r c r a f t  and 
drone ope ra t ions ,  chaff releases, l a r g e  and s m a l l  c a l i b e r  gun f i r i n g s ,  
barge t a r g e t s ,  and t h e  u s e  of lasers and r ada r s .  

Sounding rocket  launches reached a maximum of 575 i n  1974, but i n  1978 had 
dropped t o  292. 
number of a i r c r a f t  take-offs and landings range from 2,000 t o  3,000 per year .  

All f a c i l i t i e s  t h a t  a re  p o t e n t i a l  n o i s e  areas - environmental l a b o r a t o r i e s ,  
machine shops, etc. - have undergone n o i s e  l e v e l  measurements, and i n  no cases 
d id  any of them exceed t h e  l e v e l s  prescr ibed by OSHA. 
ambient n o i s e  l e v e l  a t  WFC is appreciably lower than t h e  EPA recommended upper 
level of 70 db. 
r u s t l i n g  of g r a s s  o r  l eaves  t o  115 db, t h e  unprotected hearing upper l i m i t  
f o r  exposure on a missile o r  space launch. 

Balloon launchings t o t a l e d  120 f o r  1977 and 1978. The 

The 24-hour average 

This i s  on a scale ranging from approximately 10 db f o r  t h e  

Wallops does not  conduct any tests which involve sonic  booms. 
by range u s e r s  a t  WFC that may create sonic  booms must provide an  
environmental assessment which must be approved by t h e  a p p r o p r i a t e  Wallops 
o f f  i c i a l ( s )  . Operating envelopes ( f a c t o r s )  are e s t ab l i shed  t o  a s s u r e  that 
t h e  sonic  boom w i l l  not create a personnel n o i s e  hazard o r  r e s u l t  i n  property 
damage. 

A i r c r a f t  tes ts  

Rocket launches a t  WFC are of s h o r t  du ra t ion ,  and everyone i n  t h e  immediate 
v i c i n i t y  is  under cover. Appropriate ear p r o t e c t i o n  is required and provided 
f o r  any ope ra t ions  where n o i s e  exposure could be a hazard such as r e f u e l i n g  
ope ra t ions  involving a i r c r a f t  with engines running. 
r e sea rch  a i rcraf t  are d i r e c t e d  so as t o  reduce n o i s e  e f f e c t s  on l o c a l  
communities . 

Fl igh t  p a t t e r n s  of 

10. ECONOMIC, CULTURAL FACTORS 

a. Schools 

Accomack County has e i g h t  publ ic  elementary schools ,  one j u n i o r  high, 
fou r  s en io r  high schools,  and two combined schools,  with 172 elementary 
and 149 secondary t e a c h e r s  f o r  6,332 s tuden t s .  

The Marine Science Consortium, loca t ed  adjacent  t o  Wallops i n  former WFC 
residences,  conducts v a r i o u s  marine sc i ence  courses  during t h e  yea r ,  and 
i ts  personnel and p u p i l s  sometimes u s e  t h e  northern po r t ion  of Wallops 
I s l and  f o r  f i e l d  t r i p s .  

There are fou r  c o l l e g e s  wi th in  a 50 m i l e  r a d i u s  of t h e  Wallops Center: 

(1) The Eastern Shore Community College a t  Melfa, V i rg in i a ,  is  p a r t  
of t h e  Vi rg in i a  Community College System. 
designed t o  accommodate 600 s tuden t s ,  and i t s  enrollment has been 
averaging about 500, with half t h e  s tuden t s  on a fu l l - t ime  b a s i s .  

The two-year c o l l e g e  is 
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(2) Sa l i sbu ry  State  College i n  Sa l i sbu ry ,  'Maryland, is  p a r t  of 
Maryland's higher education system and has an enrollment of 
about 2,500 i n  its fou r  year courses.  

(3) Universi ty  of Maryland Eastern Shore a t  P r incess  Anne, Maryland, 
p a r t  of t h e  Universi ty  of Naryland system, is a four-year 
i n s t i t u t i o n  with an enrollment of about 800. 

(4) Wor-Wic Tech Community College a t  Sa l i sbu ry ,  'Maryland, is a two- 
year (Associate Degree) i n s t i t u t i o n  with an average enrollment of 
600 s t u d e n t s  i n  t h e  College Credi t  Program (400 part-t ime and 
200 fu l l - t ime  s t u d e n t s ) ,  and an average of 2,000 s t u d e n t s  i n  t h e  
Community Education Program. 

b. Medical F a c f l i t i e s  

There are two f u l l y  equipped h o s p i t a l s  serving t h e  Wallops area - t h e  
Peninsula General Hosp i t a l  Medical Center i n  Sa l l sbu ry ,  Maryland, and 
t h e  Northampton Accomack Memorial Hosp i t a l  2n Nassawadox, V i rg in i a ,  
both approximately 40 m i l e s  from WFC. 

There are a l s o  medical f a c i l i t i e s  both a t  t h e  Main Base and on t h e  
I s l and  t o  provide examinations, f i r s t - a i d ,  and emergency s e r v i c e s .  
The occupat ional  h e a l t h  f a c i l i t y  a t  t h e  Main Base has two f u l l - t i m e  
r e g i s t e r e d  nu r ses ,  a physician on c o n t r a c t  t o  provide s e r v i c e  when 
needed, a part-t ime l a b  t echn ic i an ,  33 r e g i s t e r e d  Emergency Medical 
Technicians (Ambulance), and two ambulances - advanced l i f e  support  
u n i t s .  
and some s p e c i a l  examinations such as f o r  a s b e s t o s  workers and 
radiographers  . 

The Main Base f a c i l i t y  provides r o u t i n e  phys ica l  examinat i ons  

c . Recr eat ion  

Recreat ional  f a c i l i t i e s  i n  t h e  area include t h e  publ ic  beach on 
Assateague I s l and ;  t h e  9,039 acre Chincoteague National W i l d l i f e  
Refuge which w a s  established i n  1943 and in  1955 became p a r t  of t h e  
Assateague I s l and  National Seashore; publ ic  boat ramps in t h e  
Chincoteague/Atlanttc areas; n i n e  major campgrounds i n  t h e  Chincoteague/ 
Assateague area, and 20 motels  and t o u r i s t  homes i n  Chincoteague. 
The county r e c e n t l y  acqufred land a t  Wallops I s l and  which has been 
developed i n t o  a park, including n a t u r e  t ra i ls ,  p i cn ic  sites, and 
n a t u r e  experience areas. 

d. Population 

The 1970 population of Accomack County w a s  29,004, and it has been 
dec l in ing  since 1930. 
1980 census. 
population breakdown showed 18,150 whites  C8,671 men; 9,479 women) 
and 10,854 blacks (5,195 men; 5,659 women). 

However, a small t n c r e a s e  is l i k e l y  i n  t h e  
A 1975 e s t a t e  put t h e  population a t  30,760. The 1970 

The c i v i l i a n  work f o r c e  fn Accomack County w a s  estimated a t  17,363 
i n  'March 1978, w i th  about 1,500 unemployed. The p e r  c a p i t a  fncome 
i n  t h e  county w a s  $3,354, compared with $3,918 f o r  t h e  state. 
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WFC is near a r i c h  a g r i c u l t u r a l  area which i s  r a t h e r  s p a r s e l y  populated. 
The m a i n  i n d u s t r i e s  of t h e  area are t r u c k  farming (potatoes ,  soy beans, 
e t c  .) , p o u l t r y  r a i s ing ,  commercial f i s h i n g  , and tourism. 

The area is considered a l abor  su rp lus  area. 
WFC, which has approximately 400 f e d e r a l  employees and 375 c o n t r a c t  
employees, and two pou l t ry  processing f i rms  (Perdue a t  Accomac wi th  
1,140 employees; Holly Farms a t  Temperanceville w i th  980). 

The l a r g e s t  employers are 

The average wages and salaries of t h e  employed Accomack labor  f o r c e  
are gene ra l ly  lower than those  of t h e  e n t i r e  s t a t e  l abor  f o r c e  ($153 
as a g a i n s t  $217 per week), according t o  t h e  Vi rg in i a  Employment 
Commission. 

The following f i g u r e s  from t h e  Vi rg in i a  Employment Commission show a 
breakdown i n  t h e  average weekly ra te :  

Accomack Co. State  

Agr i cu l tu re ,  f o r e s t r y ,  f i s h e r i e s  $18 9 $156 
Construct ion 203 243 
Manufacturing 1 4  7 245 
Transportat ion,  u t i l i t i e s  2 9a 3 04 
Trades 12 6 1 7  6 
Finance, insurance,  real estate i a  6 221 
Services  148 193 

Chincoteague is t h e  l a r g e s t  community i n  Accomack County, w i th  a 
population of 1,867 i n  1970. During t h e  summer months, t h e  population 
grows considerably wi th  t h e  i n f l u x  of vaca t ione r s  and t o u r i s t s .  
i s l a n d  on which t h e  c i t y  is loca ted  is seven m i l e s  long and one and one- 
half  miles wide - t h e  l a r g e s t  inhabi ted i s l and  i n  t h e  state. 

The 

e. Po l i ce ,  F i r e  P r o t e c t i o n  

WFC maintains a continuous program with a security force of 18 men to 
provide personnel i d e n t i f i c a t i o n  and e n t r y  au tho r i za t ion ,  c l ea rance  
of hazardous areas during launch and landing ope ra t ions ,  veh icu la r  
t r a f f i c  c o n t r o l ,  c o n t r o l  of secured areas, c l a s s i f i e d  document s t o r a g e  
r e s p o n s i b i l i t y ,  and s u r v e i l l a n c e  t o  prevent t h e f t  and d e s t r u c t i o n  of 
government property.  

The Main Base has a f i r e  s t a t i o n  loca ted  ad jacen t  t o  t h e  a i r f i e l d ,  with 
d i r e c t  access  t o  a l l  areas of t h e  base. 
v e h i c l e s  and one f u l l y  equipped ambulance a v a i l a b l e  t o  be dispatched t o  
a l l  areas. 
by s t r a t e g i c a l l y  loca t ed  f i r e  hydrants.  There are a l s o  s p e c i a l  f l u s h  
type  hydrants  l oca t ed  around t h e  a i r f i e l d  parking aprons.  
s t a t i o n  on t h e  I s l a n d ,  l oca t ed  j u s t  south of t h e  Causeway terminus and 
convenient t o  a l l  areas. This s t a t i o n  has two f i r e  pumper engines and 
one ambulance. Two types  of f i r e  alarm systems are used. The te lephone 
alarm is used i n  t h e  ope ra t iona l  and a i r f i e l d  areas; automatic alarms 

There are seven f i r e  f i g h t i n g  

Ex i s t ing  developed areas and f a c i l i t i e s  are adequately served 

There is  a f i r e  
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are used in t h e  rocket  s t o r a g e  area and computer s e c t i o n .  I n  a d d i t i o n ,  
a 24-hour roving p a t r o l  provides e a r l y  d e t e c t i o n  of f i r e  v i o l a t i o n s  
and hazards.  
throughout a l l  bui ldfngs and s t o r a g e  areas. 

An abundance of p o r t a b l e  f i r e  ex t ingu i she r s  are loca ted  

f .  Transportat ion 

The only commercial a i r  t e rmina l  is t h e  Salisbury-Wicomico County 
Airport ,  near  Sal isbury,  Maryland, which is  served by t h e  Allegheny 
Commuter s e r v i c e  t o  Washington, DC; Balt imore,  Maryland; and 
Ph i l ade lph ia ,  Pennsylvania. 

Accomack County owns and ope ra t e s  an a i r p o r t  a t  Melfa, with a 5,000-foot 
runway, and t h e r e  are n i n e  r e g i s t e r e d  p r i v a t e  landing areas i n  t h e  
county. 

The Wallops a i r f i e l d  has t h r e e  runways - 8,750 f e e t ,  8,000 f e e t ,  and 
4,820 f e e t  -two hangars f o r  NASA owned o r  operated a i r c r a f t ,  and 
o f f i c e  and shop space f o r  approved a i r c r a f t  p r o j e c t s .  The a i r f i e l d  
a l s o  has permanent experimental f a c i l i t i e s  f o r :  

(1) Runway re sea rch  t o  t es t  t h e  e f f e c t i v e n e s s  of pavement grooving 
f o r  take-of f and landing.  

(2) Experimental wind d a t a  system designed t o  c o l l e c t  and process  wind 
v e l o c i t y ,  d i r e c t i o n ,  and temperature from sensors  mounted on a 
po r t ab le ,  r e t r a c t a b l e  50-f oot tower. 

(3) Aeronautical  r e sea rch  r ada r  complex wi th  an in t eg ra t ed  r a d a r /  
computer instrumentat ion program, and p r e c i s i o n  rocket  o r  
sa te l l i te  t r ack ing .  

(4) Airport  p ro j ec t  c o n t r o l  cen te r .  

Commercial bus s e r v i c e  i s  provided by t h e  Greyhound and Carolina 
Trailways lines, opera t ing  n o r t h  and south on U. S. 13. T h e  nearest 
t e rmina l  is loca ted  a t  "T's Corner," a t  t h e  i n t e r s e c t i o n  of U. S.  13 
and V a  175, four  m i l e s  w e s t  of t h e  Main Base. 

Railroad se rv ice ,  f r e i g h t  only,  is  provided by t h e  Vi rg in i a  and 
Maryland Railroad, which runs  roughly paral le l  t o  U. S.  13 from t h e  
southern end of t h e  Peninsula t o  Wilmington, Delaware. The n e a r e s t  
f r e i g h t  depot is a t  Lecato, V i rg in i a ,  seven m i l e s  from t h e  Main Base. 

Vehicular t r a f f i c  t o  and from Wallops is  by way of Va 175, which runs  
from U. S. 13  a t  "T's Corner" t o  Chincoteague. U. S.  13 runs  t h e  
e n t i r e  l e n g t h  of t h e  Peninsula and provides  ready access  t o  major 
c i t i es  t o  t h e  n o r t h  and south.  
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APPENDIX A 

BIRDS (Common and Abundant) 

Avocet , American (Recurvirostra  americana) 

B i t t e r n  , Amer i c a n  (Botauru s l e n t  i g  in0 sus) 

Blackbird , red-winged ( Ag ela i u  s pho en ic  eu s) 

Bluej ay  (Cyanoc it t a  cr i s t a t e )  

Bobwhit e (Col inu s v i r  g inianu s) 

Bunting, indigo (Passer ina cyanea) 

Cardinal (Card ina l i s  c a r d i n a l i s )  

Catbird,  gray (Dumatella c a r o l i n e n s i s )  

C h a t ,  yellow-breasted ( I c t e r i a  v i r e n s )  

Chickadee, Carolina (Parus c a r o l i n e n s i s )  

Coot, American ( m l i c a  americana) 

Cormorant , double-crested (Phalacrocorax a u r i t u s )  

Cowbird, brown-headed (Molothrus a t e r )  

Creeper, brown (Certhia  f a m i l i a r i s )  

Crow: 
Common (Corvus brac hyr hync ho s) 
Fish  (Corvus oss i f r agus )  

Cuckoo , yellow-billed (Coccyzus amer icanus) 

Dove, mourning (Zenaida macroura) 

Duck: 
American wigeon ( h a s  americana) 
Black (Anas subripes)  
Blue-winged teal  (Anas d i s c o r s )  
Bufflehead (Bucephala a l b e o l a )  
Common o r  black s c o t e r  (Melani t ta  n i g r a )  
Gadwall (Anas s t r e p e r a )  
Green-winged teal (Anas crecca) 
Mallard (Anas platyrhynchos) 
Merganser, red-breasted (Mergus s e r r a t o r )  
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Northern shoveler ( h a s  c lypea ta)  
Old squaw (Clangula hyemalis) 
P i n t a i l  ( h a s  acuta)  
Ruddy (Oxyura j amaicensis) 
Surf sco t  er (Melanit t a per sp i c  i l l a t a )  
White-winged sco te r  (Melani t ta  deglandi)  

Egret : 
Cattle (Bubulcus i b i s )  
Great ( C a  smerod i u s  a1 bu s) 
Snowy (Egre t ta  t hu la )  

Falcon, peregr ine  (Falco peregrinus)  

Finch, purp le  (Carpodacus purpureus) 

Flycatcher ,  g r e a t  c r e s t ed  (Myiarchus c r i n i t u s )  

Gal l inu le ,  common (Gal l inu la  chloropus) 

Gannet (Morus bas  sanu s) 

Gnatcatcher,  blue-gray ( P o l i o p t i l a  caeru tea)  

Goldfinch, American (Carduel is  t r i s t i s )  

Goose: 
Brant (Branta bernida)  
Canada (Branta canadens i s )  
Snow (Chen caeruvescens) 

Grackle: 
Boat-tailed (Quiscalus major) 
Common (Quiscalus quiscula)  

Grebe: 
Horned (Podiceps s u r i t u s )  
Pied-bi l led (Podilymbus podiceps) 

G r  o s b ea k : 
Evening (Hesperiphona vesper t ina)  
Rose-breasted (Pheuct i c u s  ludovicianus)  

Gull  : 
Bonaparte' s (Larus Phi ladelphia)  
Great black-backed (Larus marinus) 
Herring (Larus a rgenta tus)  
Laughing (Larus a t r i c i l l a )  
Ring-bil led (Larus delawar ens is) 
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Hawk: - 
Marsh (Circus cyaneus) 
Red-tailed (But eo j ama i c  ens is) 
Sharp-shinned ( Ac c i p  iter s t r ia t u  s) 

Heron : 
Black-crowned n igh t  (Nyct icorax nyct icorax)  
G r e a t  b lue (Ardea herodias)  
Green (Butorides s t r i a t u s )  
L i t t l e  b lue  (F lo r ida  cae ru lea )  
Louisiana (Hydr ana s sa t r i c o l o r  ) 

Humming-bird , ruby-throated (Archilocus c o l u b r i s )  

I b i s ,  g los sy  (Plegadis  f a l c i n e l l u s )  

Junco , dark-eyed (Junco hyemalis) 

Kestrel, American (Falco spa rve r ius )  

K i l ldee r  (Charadrius vocif  e rus )  

Kingbird, Eastern (Tyrannus tyrannus) 

Kingfisher ,  be l t ed  (Megaceryte alcyon) 

Kinglet  : 
Golden-crowned (Regulus s a t r a p a )  
Ruby-crowned (Regulus calendula)  

Lark, horned (Eremophila a l p e s t r i s )  

Loon : 
Common (Gavia h e r )  
Red-throated (Gavia s t e l l a t a )  

Meadowlark, Eastern ( S t u r n e l l a  magna) 

Merlin (Falco columbarius) 

Mockingbird (Mimum po 1 yg l o  t t o s) 

Nuthatch, r ed-br easted (S i t t a  canadensis) 

Oriole:  
Northern ( I c t e r u s  galbula)  
Orchard ( I c t e r u s  spu r ius )  

Osprey (Pandion h a l i a e t u s )  

owl : 
G r e a t  horned (Bubo v i rg in i anus )  0 Screech (Otus a s i o )  
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Oystercatcher,  American (Haematopus p a l l i a t u s )  

Pewee, Eastern wood (Contopus v i rens)  

0 
Phalarope, Northern (Lobipes lobatus)  

Phoebe, Eastern (Sayornis phoebe) 

Plover : 
Black-bellied ( P l u v i a l i s  squatarola)  
Piping (Charadr i u s  melodus) 
Semipalmated (Caradrius semipalmatus) 
Wilson's (Charadrius wilsonia)  

Purple  martin (Progne subis )  

Rail : 
Clapper (Ral lus  l o n g i r o s t r i s )  
Virginia  (Ral lus  l imicola)  

Robin (Turdus migra tor ius)  

Ruddy turns tone  (Arenaria i n t e rp res )  

Sandpiper: 
Dunlin (Ca l id r i s  a lp ina )  
Greater yellowlegs (Tringa melanoleuca) 
L e a s t  (Ca l id r i s  minu t i l l a )  
Lesser yellowlegs (Tringa f lavpipes)  
Long-billed dowitcher (Limnodromus scolopac eus) 
Pec tora l  ( C a l i d r i s  melanot os) 
Red knot ( C a l i d r i s  canutus) 
Sanderling ( C a l i d r i s  a lba)  
Semipalmated (Ca l id r i s  p u s i l l a )  
Short-bi l led dowitcher (Limnodromus g r i seus )  
S o l i t a r y  (Tringa s o l i t a r i a )  
Spotted (Actitis macularia) 
Stilt (Microf alana himantopus) 
Western ( C a l i d r i s  mauri) 
Whit e-rumped (Cal i d r  i s  f u sc i c o l l i s )  

Skimmer, black (Rynchops n iger )  

Snipe, common (Capella ga l l inago)  

Sparrow: 
Chipping (Spiz e l la  passer  h a )  
F ie ld  (Spize l la  p u s i l l a )  
Savannah ( Passer culu s sandw i c  hens is) 
Seaside (Ammospiza maritima) 
Sharp-ta i l e d  (Ammo sp  i z a  candacuta) 
Song (Melospize melodia) 
Swamp (Melospize georgiana) 
White-throated (Zonotr ichia  a l b i o c o l l i s )  
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S t a r l i n g  (Sturnus v u l g a r i s )  

S t i l t  , blac k-nec ked (Himant opus mexicanus) 

Swallow: 
Bank (Ripar i a  r i p a r  ia) 
Barn (Hirundo r u s t  i c a )  
Tree (Ir idoprocne b i co lo r )  

Swan, wh i s t l i ng  (Olar columbianus) 

Tanager, scarlet (Pirauga rubra)  

Tern : 
Black (Chlidonias n i g e r )  
Caspian (Sterna casp ia )  
Common (Sterna hirundo) 
F o r s t e r ' s  (Sterna f o r s t e r i )  
Gull-bi l led (Gelochelidon n i l o t  ica) 
Least (Sterna a l b i f r o n s )  
Royal (Sterna maxima) 

Thrasher, brown (Toxostoma r u f u d  

Thrush: 
H e r m i t  (Catharus g u t t a t u s )  
Wood (Hylocichla mustel ina)  

Townee, ru f  ous-sided (Pip i l o  erythropht  halmus) 

V i r  eo : 
Red -eyed ( V i r  eo o 1 ivac eu s ) 
White-eyed (Vireo g r i s e u s )  

Warbler : 
Black and w h i t e  (Mniot i l ta  varia) 
Black-throated b lue  (Dendroica caerulescens)  
Cape May (Dendroica t i g r i n a )  
Hooded (Wilsonia c i t r i n a )  
Magnolia (Dendroica magnolia) 
Palm (Dendro ica palmarum) 
Pine (Dendroica pinus) 
P r a i r i e  (Dendroica d i s c o l o r )  
Wilson's (Wilsonia p u s i l l a )  
Yellow (Dendroica petechia)  
Yellow-rumped (Dendroica coronata)  

Water thrush,  Northern (Seiurus  noveboracensis) 

Waxwing, cedar (Bombycilla cedrorum) 

Whimbrel (Numeniu s amer icanu s ) 
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Willet ( C a l i d r i s  melanotos) 

Woodcock, American (Philohela minor) 

Woodpecker: 
Common F l i cke r  (Colaptes suratus)  
Downy (P i c o  i d  es pu besc ens ) 

Wren: 
Carolina (Thryo t herus ludovic ianus ) 
House (Troglodytes aedon) 
Long-billed marsh (Cistothorus p a l u s t r i s )  

Yellowthroat, common (Geothylpus trichas) 

MAMMALS 

D e e r  : 
S i k a  (Cervus nippon) 
White-tail (Odocoileus virgfnianus)  

Dog, wild (Canis f a m i l i a r i s )  

Fox, red (Vulpes fulva)  

Meadow v o l e  (Microtus pennsylvanicus) 

Mouse: 
House (Mus musculus) 
Meadow jumping (Zapus hudsonius) 
White-footed (Peromyscus leucopus) 

Muskrat (Ondatra z ibe th i ca )  

opossum, V i r g i n i a  (Dide lph i s  marsupia l i s )  

Rabbit, Eastern c o t t o n t a f l  (Sylvilagus f lor ioanus)  

Raccoon (Procyon l o t o r )  

Rat, r ice (Oryzomys p a l u s t r f s )  

Shrew: 
L e a s t  (Cryptot is  parva) 
Shor t - t a i l  (Blarina brwicauda)  

REPTILES AND AMPHIBIANS 

Snake: 
Black rat (Elaphe 0 .  obsoleta)  
Eastern hognose (Heterodon platyrhinos)  
Northern black racer (Coluber c. c o n s t r i c t o r )  
Southern hognose (Heterodon simus) 



Toad : 
Fowler ' s (Buf o woodhousei f owler i )  
Green t r ee fo rg  (Hyla c inerea)  

Tur t l e  : 
Atlantic loggerhead (Caret ta  c. caretta) 
Common snapping (Chelydra s. cerpent ina)  

FLORA 

Ash, black (Fraxinus n ig ra  marsh) 

Aster (Aster sp.) 

Bayberry (Myrica pennsylvanica l o i s e l )  

Beachgrass (Ammophila b rev i l i gu la t a )  

Blackberry o r  raspberry (Rubus sp.) 

Black-eyed Susan (Rudbeckia se ro t ina  nut t . )  

Bu t t e r f ly  weed (Asclepias tuberosa) 

Camphor weed (Heterotheca s u b a x i l l a r i s )  

Castor bean (Ricinus communis) 

Cat-tail, common (Typha sp.) 

Cedar , red (Juniperus v i r g i n i a n i )  

Cherry, black (Prunus sp. ) 

Clover : 
Rabbit-foot (Trifolium aervense) 
White (Trifolium sp.) 

Coneflower (Rudbeckia sp  .) 

cosmos (Cosnos sp.) 

Dandelion (.Taraxacum sp . )1 
Daylower, A s i a t i c  (Conrmelina communis) 

Duckweed, lesser (Lemnaceae sp.) 

Grape ( V i t f s  sp.) 
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Grass: 
American dunegrass (Elymus arenarius)  
Crab (Eleusine indica)  
Reed (Phragmit es communis tr in .  ) 
S a l t  (Dist  ichl is  sp icata) 
S a l t  marshcord ( S p a r t i n a  a l t e r n i f l o r a  l o i s e l )  
S a l t  meadowgrass o r  hay (Spart ina patens) 

Greenbrier, common (Smf lax  sp.) 

Groundsel (Senecio sp.) 

Hempweed, climbing (Milcanfa scandeus) 

Honeysuckle, Japanese (Lonicera japonica thumb. ) 

Horsemint (Monarda sp . ) 
J e w e l  w e e d  (Impatiens ca rpens i s  meerb . ) 
Map1 e : 

R e d  (Acer rubrum) 
S i l v e r  ( k e r  saccharinum) 

Marsh e lde r  ( Iva f ru t e scens )  

Marsh/sea pink (Sabatia stellarfs pursh) 

Milkweed (Asclepias sp. ) 

Oak, willow (Quercus phello s) 

P e r i w i n k l e  (Vinca sp.) 

P ine :  
Loblolly (Pinus taeda) 
Virginian o r  scrub (Pinus v i rg in i ana  mill.) 

Poison ivy (Rhus radicans) 

Pokeweed (Phytolacca americana) 

Pr incess  tree (Paulownia toment osa)  

Privet ( Ligu s t r u m  t oment o sa) 

Queen Anne's lace o r  wild c a r r o t  (Daugus ca ro ta )  

Saltwort  o r  glasswort (Sal icornia  sp. ) 

Sassa f ra s  (Sassafras  albidum) 

S e a  m y r t l e  (Baccharis halmifolia) 
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0 S e a  rocket (Cakile eduntula) 

Sneezeweed, purple-headed (Helenium nudff lorum n u t t  .) 

Sumac, dwarf (Rhus sp.) 

Sweet gum (Liquidambar s ty rac i f  l ua )  

Trumpet creeper  (Campsis radicans)  

Tulip-poplar ( L i r  icdendron t u l i p i f  e ra )  

Vetch, cow o r  t u f t e d  ( V i c i a  cracca) 

Weeping willow ( S a l k  babylonica) 

INVERTEBRATES 

Angelwing (Cyrtopleura cos t a t a )  

Angelwing, f a l s e  (Pe t r i co la  pholadif ormis) 

Ark: 
Blood (Anadara ova l i s )  
Ponderous (Noetia ponderosa) 

C l a m :  
A t l an t i c  jackknife  (Ensis d i r ec tus )  
A t l an t i c  surf  (Spisula sol idiss ima)  
Canneled duck (Anatina p l i c a c e l l a )  

Comb j e l l y  (Mueniopsis I e idy i )  

Coquina, F lor ida  (Donox reomeri p ro t r ac t a )  

Coral, d w a r f  cup ( A s t r a g i a  ra thbuni)  

Crab : 
Blue (Callinectes sapidus) 
F l a t  mud (Eurypanopeus depressus) 
Ghost o r  sand (Ocypode quadrata) 
Hermit (Pagurus longicarpus,  P. p o l l i c a r i s )  
Horseshoe (Limulus polyphemus) 
Lady (Ovalipes oce l l a tus )  
Mole o r  sand bug (Emerita ta lpoida)  
Mud (Panopeus herbst  ii, Rhithropanopeus h a r r i s i i )  
Mud f i d d l e r  (Uca pugnax) 
Narrow mud (Hexapanopeus angus t i f rons)  
Rock (Cancer i r r o r a t u s )  
Sand f i d d l e r  (Uca pugi la tor )  
Spider (Libinia  emarginata) 
Spider o r  sea hag (Libinia  dubia) 
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J e l l y f i s h ,  l i o n ' s  mane (Cyanea c a p i l l a t a )  

Limpet, cayenne keyhole (Diodora cayenensis) 

Mussell: 
A t l a n t i c  ribbed (Modiolus demissus) 
Common blue (Mytilus e d u l i s )  

Nassa: 
Eastern mud ( I lyanassa  obso la t a )  
New England (Nassarius t r i v i t a t u s )  

Oyster, Eastern (Crassostrea v t r g i n i c a )  

Oyster d r i l l ,  A t l a n t i c  (Urosalpinx c i n e r i a )  

Periwinkle,  marsh ( L i t t o r i n a  i r r o r a t a )  

Quahog, Northern (Mercenaria mercenaria) 

Rock s h e l l ,  F lo r ida  ( T h a i s  haemastoma f l o r i d a n a )  

Sand d o l l a r ,  A t l a n t i c  (Echinderachnius parma) 

Scal lop,  A t l a n t i c  bay (Aequipecten i r r a d i a n s )  

Single ,  A t l a n t i c  (Anomia simplex) 

S l ippe r  s h e l l ,  common A t l a n t i c  (Crepidula f o r n i c a t a )  

S n a i l  : 
A t l a n t i c  moon ( P o l i n i c e s  dup l i ca tus )  
Common baby's ear (Sinum scopulosum) 
Mud (Nassarius obsoletus)  
Northern moon (Lunat ia heros) 

Sponge, boring (Cliona c e l a t a )  

S t a r f i s h ,  common o r  Eastern ( A s t e r i a s  f o r b e s i )  

Tagelus, s t o u t  (Tagelus plebeius)  

Whelk: 
Channeled (Busycon Carica) 
Knobbed (Busycon canaliculatum) 

Worm : 
Arrow ( S a g i t t a  s e r r a toden ta t a )  
Blood (Glycera d ib ranch ia t a )  
Polychaete (Nereis succinea) 
Tube (Dioptra cuprea) 
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FISH (Reported i n  v i c i n i t y  of Wallops I s l a n d )  

Albacore (Thunnus alalunga)  

Alewife (Alosa pseudoharengus) 

Anchovy : 
Bay (Anchoa m i t c h i l l i )  
S t r iped  (Anchoa hepsetus) 

Bass : 
Black seabass ( C e n t r o p r i s t i s  s t r i a t a )  
S t r iped  (Morone s a x a t i l i a )  

Bigeye, sho r t  ( P r i s t i g e n y s  a l ta)  

Blenny, s t r i p e d  (Chasmodes bosouianus) 

B lue f i sh  (Pomatomus sallatrix) 

Bonito (Sarda spp.) 

Burrf i s h ,  s t r i p e d  (Chilomycterus schoepf i )  

B u t t e r f i s h  ( P e p r i l u s  t r i a c a n t h u s )  

Cobia (Rachycentron canadum) 

Crevalle j a c k  (Caranx hippos) 

Croaker, A t l a n t i c  (Micropogon undulatus) 

Cunner (Tautogolabru s ad spe r  su s) 

Cusk-eel, s t r i p e d  (Rissola  marginata) 

D r u m  : 
Black (Pogonias cromis) 
Red (Sciaenops o c e l l a t a )  

E e l  : 
American ( h g u i l l a  r o s t r a t a )  
Conger (Conger oceanicus) 

F i l e f i s h ,  planehead (Monacanthus h i sp idus )  

Flounder : 
Fringed (Etropus.  c ros so tus )  
Small mouth (Etropus microstomus) 
Summer (Paralic h t  hys dent a t u s )  
Windowpane (Scophthalmus aquosus) 
Winter (Pseudopleuronectes amer fcanus) 
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Gag (Mycteroperca microlepsis)  

Goatfish,  red (Mullus aura tus)  

Go by : 
Green (Micr og o b i u s  t halas s inus) 
Naked (Gobiosoma bosci)  
Seaboard (Gobiosma ginsburgi)  

Goosefish (Lophius americanus) 

Hake: 
Red (Urophycis chuss) 
Spotted (Urophycis reg ius)  

Halfbeak (Hyporamphus sp. 

Herring: 
A t l an t i c  (Clupea harengus harengus) 
Blueback (Alosa a e s t i v a l i s )  

Hogchoker (Tr  inect es maculatus) 

K i l l i f  ish:  
Banded (Fundulus diaphanus) 
Mmmfchog (Fundulus he t e roc l f tu s )  
Rainwater (Lucania parva) 
Sheepshead minnow (Cyprinodon var iega tus)  
Spotf in  (Fundulus luc i ae )  
S t r iped  (Fundulus majalis) 

Kingfish: 
Northern (Menticirrhus saxatilis) 
Southern (Menticirrhus americanus) 

Ladyfish (Elops saurus) 

Lizard f i s h ,  inshore (Synodus foe tens)  

Lookdown (Selene vomer) 

Mackerel: 
Atlantic (Scomber scombrus) 
King (Scomberomorus cava l la )  
Spanish (Scomberomorus maculatas) 

Manta, At l an t i c  (.Manta b i r o s t r f s )  

Menhaden, At lan t fc  (Brevoortia tyrannus) 

Mullet : 
Str iped  (Mugil cephalus) 
White (Mugil curema) 

44 



' Needlefish,  A t l a n t i c  (Strongylura marina) 

Perch: 
S i l v e r  ( B a i r d i e l l a  chrysura)  
White (Morone americana) 

Permit (Trachinotus f a l c a t u s )  

P i g f i s h  ( O r t h o p r i s t i s  chrysoptera)  

P ipe f i sh ,  Northern (Syngnathus fuscus)  

Pol lock (Po l l ach ius  v i r e n s )  

Puf fe r  : 
Northern (Sphero i d e s  maculatas) 
Smooth (Lagocephalus maculatas) 

Sand tQer (Odontaspis t au rus )  

Sculpin,  longhorn (Myoxc ephalus o c t  od ec emsp inesus) 

Scup (Stenotomus chrysops) 

Seahorse, l i n e d  (Hippocampus e rec tus )  

S e a r  o bin : 
Northern (Prionotus  c a r o l i n u s )  
S t r iped  (Prionotus  evolans) 

Sennet, Northern (Sphyraena b o r e a l i s )  

Shad : 
American (Alosa sapidissima) 
Hickory (Alosa mediocris)  

Shark: 
A t l a n t i c  ange l  (Squatina dumeri l i )  
Lemon (Negaprion b r e v i r o s t r i s )  
Sandbar (Carchrhinus m i l b e r t i )  
Smooth dogf i sh  (Mustelis  c a n i s )  
Smooth hammerhead (Sphyrna zygaena) 
Spiny dogf i sh  (Squalus acan th ia s )  
Thresher (Alopias vulpinus)  
Tiger  (Galeoc erdo cuv ier i) 

Shark sucker (Echeneis nauc ra t e s )  

S i l v e r  s i d e  : 
A t l a n t i c  (Menidia rnenidia) 
Rough (Membras mart inica)  
Tidewater CMenidia b e r y l l i n a )  
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@ Skate, c learnose (Raja eg lan te r t a )  

Spot (Leiostomus xanthurus) 

Squ i r r e l  F ish  (Holocentrus ascensionis)  

Stargazer ,  Northern (Astroscopus gu t t a tus )  

S t i c  kl ebac k : 
Four - sp i n e  (Ape1 t er quadr acu s) 
Three-spine (Gastrosteus aculea tus)  

Stingray: 
Blunt nose (Dasyatis say i )  
Cownose ray  (Rhinoptera bonasus) 
Rough t a i l  (Dasyatis centroura)  
Smooth b u t t e r f l y  (Gymnura mlcrura) 
Southern (Dasyatis americana) 
Spiny b u t t e r f l y  (Gymnura a l t a v e l a )  

Sturgeon (Acipenser spp. 1 

Tarpon (Megalops a t l a n t i c a )  

Tautog (Tautoga Oni t i s )  

Toadfish, oys t e r  (Opsanus tau)  

Tonguef i sh ,  b lac  k-c heek (S ymp huru s plag iusa)  

Weakfish (Cynoscion r e g a l i s )  
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